T
HE clinical symptoms of compression of the median nerve at the wrist, or carpal tunnel syndrome (CTS), are well known and have been extensively reviewed in the literature. 1,z,5,6,9,1~176 Electromyographic findings in this entity are also well documented2, [17] [18] [19] Although there is general agreement on the immediate beneficial results of surgical decompression of the median nerve at the carpal tunnel, 3,m~,aa,15 there is disagreement as to the long-term postoperative benefit and improvement of the distal median nerve conduction time (distal latency). 4,~1,~6 We attempted to determine these results in this study undertaken on 20 patients with carpal tunnel syndrome. This report describes the results of the pre-and postoperative electromyographic examinations and their relationship to its clinical symptomatology. We were interested in finding possible factors which might be useful in the prognosis of this syndrome based on the relationships of clinical findings, electromyographic data, and longterm postoperative follow-up.
Method
From 1965-70, a total of 96 patients with the presumptive diagnosis of CTS (in 136 hands) were investigated by electromyography. Of these, 20 consecutive patients with CTS, some bilaterally for a total of 29 hands, were chosen for this study. Twentyfive of the hands were treated by surgical decompression of the involved median nerve.
The following criteria were used for this study:
1. A clinical diagnosis of CTS 2. Preoperative electromyographic examination 3. Surgical decompression of the median nerve 4. Postoperative clinical and electromyographic examinations at intervals of 3, 6, 12, and 24 months.
The studies were performed at an air-conditioned room temperature of 68 ~ to 72~ The standard techniques used for nerve stimulation procedures have been described by Thomas, et al.) 8 and Goodman and Gilliatt? In all patients, the conduction velocity of the motor fibers of the median nerve was measured. The conduction time of the sensory fibers was not routinely determined. Motor conduction velocity between elbow and wrist was calculated. Also, the time between the moment of maximal stimulation of the nerve just proximal to the wrist and the beginning of the muscle action potential in the thenar eminence (distal latency) was determined. Distal motor latencies for the median nerve in healthy (control) individuals in our laboratory did not exceed 4.75 msec when the distance between stimulating and recording electrode remained within 7 cm. Unipolar needle electrode examinations of various muscles of hand and forearm were also performed.
Both median nerves were examined since the nerve conduction time is frequently abnormal bilaterally despite unilatcral clinical symptomatology. In addition, thc ulnar and peroneal nerves were routinely examined to exclude peripheral polyneuropathies. For the same reason, the posterior tibial and radial nerves were occasionally examined.
Surgical decompression of the median nerve was always performed unilaterally. The operation was performed either under a nerve block or light inhalation anesthesia. A complete transection of the transverse carpal ligament and palmar aponeurosis was carried out through an S-shaped incision at the volar wrist. Neurolysis of the median nerve under direct visualization was included. If thenar atrophy was present, the thenar motor branch was inspected. Postoperatively, the wrist was immobilized for a few days by a bandage, and following removal of the sutures (5 to 7 days), the patient was encouraged to use and exercise the hand and wrist.
Results

Preoperative Data
The statistical analysis of the 20 patients is shown in Table 1 . Eighteen patients (90%) were right-handed and two patients left-handed. Of the 18 right-handed patients, only one had CTS unilaterally on the left, while eight had it on the right and nine bilaterally. The two left-handed patients had CTS exclusively on the left.
The duration of symptoms preoperatively ranged from 3 weeks to 12 years, with a mean average of 51 months. The most common associated conditions were obesity (four cases), cervical spondylosis (four cases), and arthritis (two cases). Eight patients had no obvious associated disease. Sensory symptoms (dysesthesia, numbness, and pain) were present preoperatively in all patients, while motor symptoms (muscle weakness and atrophy) were noted in 17 patients ( Table 2 ). The severity of the distal motor latency as demonstrated by electro- 
Postoperative Data
Mter surgery the patients noticed a significant improvement in all 25 hands treated. Clinical examination during the follow-up period (3 to 36 months) revealed persistent slight motor signs in five hands and sensory symptoms in another five (Table 2) .
On electromyography, 24 of the patients showed improvement in the distal motor conduction time of the median nerves and none of them deteriorated ( Figs. 1 and 2 ). The distal motor latencies were within normal limits in 19 instances and remained slightly abnormal in six others (Tables 3 and  4) . One case revealed no improvement of the distal motor latency after 3 months; clinically the patient was symptom-free, however, and subsequently a diagnosis of diabetic neuropathy was made. In the 12 eases with the preoperative distal latency greater than 7 msec, nine returned to normal, and the remaining three close to normal values. Also, this group showed a strikingly wide range between their pre-and postoperative values (Fig. 3) . Of the 13 CTS cases with only slight increase in their distal latency, 10 returned to normal values and three remained above. The range of the values in this group remained conspicuously narrow, as seen in Fig. 3 .
In general, improvement was obvious within the first 3 months. However, a few patients showed further improvement of the distal motor latency even after 24 or 36 months. In two cases the distal motor latency again increased slightly after 24 or 36 months (Table 4) .
Increased polyphasic potentials were recorded in a few patients, and occasionally a slight reduction of the motor unit potentials of the opponens pollicis muscle during maximal contraction was observed. Fibrillations were only rarely seen postoperatively. Good surgical results were observed in patients with severe prolongation of the motor conduction time, and, conversely, little improvement was seen with only slight prolongation of the distal latency.
Discussion
According to Thomas, tency in response to stimulation of the motor fibers of the median nerve at the wrist was found in 67 % of their patients. In several instances they also noted slow conduction in the median nerve segment between the wrist and elbow. This observation was confirmed by other investigators. 8,17,~8
The disagreement over the postoperative long-term results in the carpal tunnel syndrome is reflected in several publications. 3,m2,13,~5 Although the initial reports were more encouraging, recent workers raised some doubt as to the excellent results reported earlier. 4, 11, 16 Critical reviews of the postoperative results were reported by Goodman and Gilliatt 4 as early as 1961. They noted in their moderate or severe cases of CTS with satisfactory recovery, that after 2 years the conduction time frequently had not returned to normal. In 1964 Garland, et al., 3 commented that all patients operated on were completely relieved of their symptoms, and in all cases followed up to 1 year motor and sensory nerve conduction time in the distal segment of the median nerve returned to normal. series of 654 CTS cases in 439 patients almost always relieved the pain or numbness and often improved the motor power of the thenar muscles. He observed no serious operative complications. Similarly, Rietz and Onne 1~ stated that operative correction almost always cures the carpal tunnel syndrome by eliminating subjective symptoms and in many instances restores function to the thenar muscles, even in severe longstanding atrophy.
Leach and Odom 7 support the favorable impression and found in 89 patients with 116 CTS good-to-excellent results in more than 90%. In their experience severe pain usually disappeared immediately, and motor function improved while numbness persisted or dissolved slowly. A common postoperative complaint in this series was a painful scar sometimes lasting up to one year.
Melvin, e t al., ~1 reporting 25 patients with 30 CTS, agreed that all had immediate relief of pain after surgery, but stated that 11 patients continued to have minor tingling and numbness 1 year later. Only seven had normal electrodiagnostic findings postoperatively. Twenty-one of their patients (70%) showed prolonged sensory latency, eight of them prolonged motor distal latency and 12 abnormalities on needle examination. They concluded that the previously held concept of early return of electrodiagnostic findings to normal after surgery must be reexamined. No correlation was found between clinical and electrical improvement to the preoperative severity, duration of symptoms, and postoperative follow-up. However, they stressed that the surgical improvement correlated with age; the older patients tended to show greater latencies in the distal afferent fiber conduction of the median nerve. Despite these objective findings, their patients uniformly felt that the operation was successful. Semple and CargilP G in 1969 reviewed 150 operative decompressions of the median nerve and found that the operation was less successful than previously suggested. Their best results were in patients with symptoms of short duration, in whom they felt that early neuropathy could be successfully treated, but that more permanent changes resulted in the nerve in patients with symptoms of longer duration.
Our studies confirm the clinical improvement alluded to by previous workers. 3,7,12,13,15 All our patients improved subjectively after decompression of the median nerve and none got worse. Objectively, however, in five hands slight motor symptoms persisted and in five others there were some sensory findings postoperatively. The associated cervical spondylosis or arthritis present in our few cases did not influence the postoperative values of the distal latency, but in all of them minor clinical symptoms remained. Pain or dysesthesia in the incision was not a significant complaint in our series. Improvement in the distal motor conduction time of the median nerve was observed in 24, and 19 had returned to normal range. Occasionally increased polyphasic potentials and slight reduction of the motor unit potentials were recorded. Usually, improvement occurred within the first 3 months, and further improvement of the distal latency ensued even after 24 or 36 months. Two patients deteriorated again but remained free of symptoms. Although we were unable to correlate the improvement in distal latency with the various follow-up periods, it is worth noting that all eases followed for 24 3]8 months and longer (nine cases, or 36% ) returned to normal range (Fig. 3) . Unfortunately, no conclusion can be drawn from this observation, since all the cases were not followed uniformly. However, this point should be kept in mind for future studies.
In agreement with the observations of others, the age of the patients appeared relevant to their recovery. The distal latency in 15 of 17 cases below the age of 50 returned to normal postoperatively, in contrast to only four out of eight cases above the age of 50 years.
We believe the electromyographic examination is important to confirm the diagnosis of CTS, especially in the presence of cervical spondylosis or other neuropathies. However, postoperative changes found in the median nerve conduction time did not correspond to the clinical improvement and added little guidance in the prognosis. 
Conclusions
